Effects of glitazones on blood pressure and vascular structure in mesenteric resistance arteries and basilar artery from genetically hypertensive rats.
1. The effects of two of the glitazone (thiazolidinedione) class of drugs, namely rosiglitazone and pioglitazone, on blood pressure and vascular remodelling in the New Zealand genetically hypertensive (GH) rat model were investigated. 2. In the first study, a GH group given rosiglitazone (5 mg/kg per day) from the age of 7 to 12 weeks was compared with a GH control group. In the second study, GH rats were given either pioglitazone, simvastatin, valsartan or combinations of pioglitazone with simvastatin or valsartan (all drugs at a dose of 10 mg/kg per day). 3. Tail-cuff systolic blood pressure was measured weekly. At the end of the experiment, blood vessels were fixed by perfusion and samples of mesenteric resistance arteries (MRA), second-order branches and basilar artery were embedded in Technovit and serial sections were cut and stained with Giemsa for stereological analysis. Media width, medial cross-sectional area and lumen diameter were determined and the ratio of media width/lumen diameter was calculated. 4. Rosiglitazone significantly reduced blood pressure in GH rats. 5. In MRA, rosiglitazone had a hypotrophic effect on media, reduced lumen diameter and reduced media/lumen ratio (P<0.001). 6. In basilar artery, there was also a hypotrophic effect of rosiglitazone on media and reduced media/lumen ratio (P<0.001). 7. Pioglitazone slowed down the rate of blood pressure increase with age in GH rats and had a greater effect on blood pressure when given in combination with simvastatin. 8. Pioglitazone had a hypotrophic effect on the media of MRA and basilar artery. The hypotrophic effect was enhanced when pioglitazone was given in combination with simvastatin. The media/lumen ratio was reduced by pioglitazone; in MRA, combination treatment with simvastatin reduced the ratio further to normal and, with valsartan, to below normal. In basilar artery, the media/lumen ratio was reduced further by both combination treatments, but was lowest in the pioglitazone-valsartan combination group. 9. The significant effects on MRA and basilar artery structure (and, thus, haemodynamics) seen after rosiglitazone monotherapy and after pioglitazone, given alone and in combination with simvastatin or valsartan, may well indicate a glitazone class effect on vascular structure and, hence, cardiovascular function.